
JOURNAL OF APPLIED BEHAVIOR ANALYSIS

MANIPULATION OF SELF-DESTRUCTION IN
THREE RETARDED CHILDREN1

0. IVAR LOVAAS AND JAMES Q. SIMMONS, MD

UNIVERSITY OF CALIFORNIA, LOS ANGELES

The study attempted to isolate some of the environmental conditions that controlled the
self-destructive behavior of three severely retarded and psychotic children. In the extinction
study subjects were placed in a room where they were allowed to hurt themselves, isolated
from interpersonal contact. They eventually ceased to hurt themselves in that situation, the
rate of self-destruction falling gradually over successive days. In the punishment study, sub-
jects were administered painful electric shock contingent on the self-destructive behavior.
(1) The self-destructive behavior was immediately suppressed. (2) The behavior recurred when
shock was removed. (3) The suppression was selective, both across physical locales and inter-
personal situations, as a function of the presence of shock. (4) Generalized effects on other,
non-shock behaviors, appeared in a clinically desirable direction. Finally, a study was re-
ported where self-destructive behavior increased when certain social attentions were given
contingent upon that behavior.

A significant number of children, who are
diagnosed as psychotic or severely retarded,
manifest, at one time or another in their lives,
self-destructive behavior. This behavior con-
sists primarily of "head-banging" (against
walls and furniture), "arm-banging" (against
sharp corners), beating themselves on their
heads or in their faces with their fists or knees,
and biting themselves on wrists, arms, and
shoulders. In some children, the self-destruc-
tive behavior can be severe enough to pose a
major problem for the child's safety. Thus,
one can frequently see that such children have
removed large quantities of flesh from their
bodies, torn out their nails, opened wounds in
their heads, broken their noses, etc. Such se-
vere forms of self-destruction often require
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restraints, either in the form of camisoles
("straitjackets") or by tying the child's feet and
arms to his bed. Sometimes the self-destructive
behavior may be sporadic, at other times it is
long-lasting, necessitating such prolonged use
of restraints that one can observe structural
changes, such as demineralization, and short-
ening of tendons, and arrested motor develop-
ment, secondary to disuse of limbs.
Such children pose major problems for both

their parents and the personnel who care for
them. First of all, there is the immediate threat
to the child, either directly through tissue
damage or indirectly through infections. There
are secondary problems associated with self-
destructive behavior which center on the cur-
tailment of growth, psychological and other-
wise, in the child who has to be restrained.
Finally, the self-destructive child poses major
psychological problems for those who take
care of him, in the form of anxiety, demorali-
zation, and hopelessness. The authors know
of no treatment that effectively alleviates self-
destructive behavior. The most common form
of treatment consists of some combination of
drugs and supportive, interpersonal therapy,
and occasional electro-convulsive therapy.
There is no evidence to demonstrate that any
of these forms of treatment are effective. Con-
ceivably, some treatments could make the
child worse. There are no systematic studies
that would support either outcome.
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Finally, clinically speaking, such violent
self-destruction forms an expression of a most
severe psychotic state. If self-destruction is an
expression of a psychosis, then an understand-
ing of the events that effect self-destruction
should throw some light on the psychosis itself.
An earlier paper (Lovaas, Freitag, Gold, and

Kassorla, 1965a) reported an attempt to study
self-destructive behavior in a systematic man-
ner. Data were presented which indicated that
the self-destructive behavior showed a great
deal of lawfulness which could be accounted
for by considering the self-destructive behav-
ior as learned social behavior.
The present paper seeks to clarify further

the variables that control self-destructive be-
havior. On the suggestion from the first study
that such behavior is learned social behavior
and is maintained by social reinforcement
(e.g., attention), the following relationships
could be expected to exist: (a) one should ob-
serve a decrease and eventual disappearance
of self-destructive behavior if the social con-
sequences were withheld (that is, self-destruc-
tive behavior should extinguish); (b) one
should observe an increase in self-destructive
behavior if that behavior resulted in social re-
inforcement; and (c) the delivery of aversive
stimuli, contingent upon such behavior,
should serve to suppress it.
Punishment by the use of aversive stimuli or

extinction through withdrawal of effective
reinforcers ("ignoring") involves purposefully
exposing the child to pain and raises ethical
problems of what to do. In addition to pun-
ishment and extinction procedures, we could
have attempted to check the pathological be-
havior by establishing incompatible behavior.
A previous study (Lovaas et al., 1965a) found
that self-destructive behavior could be sup-
pressed by building incompatible behaviors.
Perhaps this would be the most humane pro-
cedure, since it involves exposing the child to
minimal pain. However, the children to be
treated here came from, and were to be re-
turned to, state hospitals where maintaining
incompatible behaviors was judged unfeasible.
The wards were understaffed (a particular
nurse having to deal with as many as 20 chil-
dren) and were staffed by personnel unfamiliar
with reinforcement procedures. In fact, the
failure of the ward environment to provide
reinforcement for alternative behaviors (cou-
pled with the attention paid to the self-destruc-

tion) may have originally created, maintained,
and increased the self-destruction. The viable
alternatives, then, center on extinction by
"ignoring" versus suppression with severe
aversive stimulation. The potential therapeu-
tic value of this intervention, once the children
were returned from our clinic to the state hos-
pitals, will be discussed after the data on aver-
sive stimulation has been presented.

METHOD
The three children reported here were ob-

tained by requesting that two of the state
hospitals in Southern California point out
their worst cases of self-destructive children.
We then requested transfer of the first three
children referred to the Neuropsychiatric In-
stitute at UCLA. These children were all
known, in their respective hospitals, from
among thousands of children for the severity
of their self-destructive behavior. The children
were hospitalized at UCLA for the explicit
and limited purpose of investigating their
self-destructive behavior.
The three children, John, Linda, and

Gregg, can be described as follows. John was
an 8-yr-old boy with a diagnosis of severe
mental retardation (IQ = 24). There was no
known organic basis for his retardation. He
had no speech and showed only a very limited
understanding of language, such as simple
commands. He would visually attend to adults,
but in general had minimal social behavior.
He did not imitate, was not toilet trained, and
did not dress himself. At various times in his
life he had evidenced severe psychotic behav-
iors, such as smearing and eating of feces,
drinking from the toilet bowl, mouthing of
objects, rocking, etc. He had no play behavior.
His self-destructive behavior started when he
was 2 yr old. A medical examination at the
time he was three noted that "his fists and
knuckles were used to bang the temple and
forehead area to a degree in which bruising
and contusions are resulted". Apparently his
parents were initially partly successful in sup-
pressing self-destructive behavior by teaching
incompatible behaviors. For example, during
one of his psychological examinations, at age
five, his mother had him hold a cup in each
hand to prevent him from hitting himself.
The self-destructive behavior worsened over
time and caused the parents to hospitalize him
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at the age of seven. For six months before this
study he had been in continuous restraints on
both legs and arms. He would become ex-
tremely disturbed and refuse food if the re-
straints were removed. At this point in his
development he needed complete care in feed-
ing, hygiene, and all other aspects of his func-
tioning. He had been on a combination of
tranquilizers during his prior hospitalization
with no visible effect on his self-abusive be-
havior. When admitted to UCLA, he had
multiple scars all over his head and face. He
was extremely agitated, kicked and screamed,
and in general appeared extremely frightened
and out of control, with a heart rate exceeding
200. Two days after hospitalization, he had
settled down to the hospital routine, and the
agitation and fear were seemingly gone but
would reappear as soon as he was taken out
of restraints.
Linda was 8 yr old at the time of hospitaliza-

tion at UCLA. She had an IQ of 33 and was
diagnosed as mentally retarded, etiology un-
known. She evidenced some psychotic features,
primarily in the form of self-stimulatory be-
havior. She had no speech and her under-
standing of speech was limited to correct re-
sponses to primitive commands. She had a
viral infection at the age of two, at which
point she stopped walking for three months
and subsequently evidenced a bizarre gait.
She was not toilet trained, could not feed her-
self, and in general needed complete nursing
care. Unlike John, she resisted affectionate con-
tact. She had bilateral cataracts, thought to be
congenital, and was effectively blind. Her self-
destructive behavior went back to her seven-
teenth month, and had become so severe that
she had been kept in continuous restraints for
1.5 yr before her admission to UCLA. When
she came to UCLA her left ear was bleeding,
she had multiple scabs on both ears, and multi-
ple bruises on both legs. Unlike John, she did
not seem apprehensive upon admission, and
her heart rate was within normal range, al-
though she laughed excessively and inappro-
priately. She wore wrist restraints, tied around
her thighs is such a fashion as to prevent her
from hitting her ears. To prevent her knees
from reaching her head, and thereby damaging
herself, she had been placed on her abdomen
while in bed, where she would lie quietly for
most of the day, flopping her foot up and
down rhythmically.

The third child, Gregg, was 11 yr old. He
was diagnosed as having craniostenosis with
motoric impairment and severe retardation
(IQ = 13). He had been hospitalized since the
age of 3.5 yr. As a child he was described as
hyperactive and irritable. He was not toilet
trained and could not dress himself. His self-
destructive behavior started when he was 2 yr
old. He had spent most of the two preceding
years in restraints, tied on legs and arms to the
four corners of his bed. He appeared unable
to walk and was confined to a wheelchair. He
had shortened Achilles tendons and some
demineralization secondary to disuse. When
placed on the floor he would stand still on his
toes, hunched over, with his back bent, but
it was judged physically possible for him to
walk. He did not talk, but evidenced consider-
able delayed echolalia, particularly when up-
set. His social development was as limited as
his intellectual, although he enjoyed physical
contact, such as tickling and stroking. Upon
admission to UCLA, he had about the same
amount of scar tissue on his face and scalp as
had Linda and John. Our informal probes
revealed that none of the children responded
appropriately to the word "no". It is impor-
tant to note that these children came from,
and would return to, settings where available
treatments had failed and probably would con-
tinue to do so. Unless an effective technique
was discovered, in all likelihood these children
would remain self-destructive.

All experiments were conducted in sparsely
furnished wardrooms that contained a bed,
chest of drawers, a chair, and an occasional
table. Some of these rooms had adjoining
observation rooms connected by one-way mir-
rors and sound equipment, permitting obser-
vation and recording of the child's behavior.
Recordings were made on a button panel,
where each button corresponded to a particu-
lar behavior, the panel being wired into an
Esterline Angus multiple pen recorder. A
more detailed account of this observation
technique has been given in a previous paper
(Lovaas et al., 1965b). The observers were in-
structed to depress the button corresponding
to a particular behavior and keep it depressed
for the duration of that behavior. Three ob-
servers were randomly assigned to record at
various times throughout the study, so as to
rule out changes in the recordings being asso-
ciated with peculiarities in any one observer.
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The observers met with experimenters, who
defined the behaviors in the presence of the
child. If the observers did not exceed 90%
agreement on any one behavior before the
actual recordings, they were trained to do so.
In no instance did the training exceed 1 hr.
If agreement was not achieved in that time,
the response was redefined.
The following behaviors were recorded (al-

though all behaviors were not recorded in any
one study): Self-destructive behavior was par-
ticularly unambiguous in its occurrence. The
child would strike his head with his fists or
hit his head against the side of the bed, the
blows generating considerable noise; the ob-
servers agreed that this would have caused
considerable pain to them had they done like-
wise. Their agreement in recording this be-
havior exceeded 95%, without training. Two
additional behaviors were recorded, in an at-
tempt to measure more generalized changes
which might help determine whether a par-
ticular form of intervention, such as aversive
stimulation, should be employed. In particu-
lar, changes were recorded in withdrawal from
attending adults. The adult would attempt to
maintain close physical proximity to the child
(less than 1 ft) and re-establish that contact as
soon as the child moved away. Withdrawal
was scored when the child was in the process
of moving away from the adult [certain in-
stances of this behavior were quite unambigu-
ous, such as the child struggling to get off the
adult's lap (cf. John on lap), or to withdraw
a hand (cf. Linda during walk)]. An instance
of emotional behavior, whining, was also re-
corded. The child would emit an annoying,
screeching sound, without tears, and without
communicating sadness or apprehension, but
rather anger.
The three studies performed on these chil-

dren, extinction through removal of interper-
sonal consequences, suppression by the use of
painful shock, and increasing self-destruction
through attention, are presented separately.

Extinction Study
If the self-destructive behavior had been

originally shaped by its effect on the social
environment and if the maintenance of the
behavior was dependent upon its producing
social effects or consequences, then the removal
of such consequences should weaken, and
eventually stop, the self-destruction. That is,

the behavior should extinguish. We had pre-
viously attempted extinction, in an informal
manner, on another self-destructive boy, Rick
(attending personnel were instructed not to
give him attention when he hit himself, and
to leave his room if he started self-destruction
while they were present). Rick eventually did
stop hitting himself under this arrangement,
but the reduction in self-destruction was not
immediate, and even took a turn for the worse
when the extinction was first initiated, caus-
ing considerable bleeding and apparent physi-
cal discomfort. We feared, therefore, for the
children's safety, and decided not to expose
Linda to this treatment (her ears were already
badly damaged), limiting the extinction to
John and Gregg.

Extinction was carried out in a small, 12 by
12-ft experimental room with a bed and oc-
casional furniture. The experimental room
was connected to an adjoining observation
room by one-way screens and sound equip-
ment. The extinction sessions were conducted
in the morning, on consecutive days. Each ses-
sion lasted for 1.5 hr. The child was placed
on the bed and his restraints removed; then
the attending adults left the child alone. An
observer in the observation room recorded
each act of self-destructive behavior.

Figure 1 shows the extinction data on John
and Gregg in terms of total frequency over
days of extinction. The abscissa gives succes-
sive days of extinction and the ordinate gives
the total number of self-destructive acts on any
one day. John started with a high rate of 2750
self-destructive acts in the first 1.5 hr of ex-
tinction, declining to zero by the tenth session.
John hit himself almost 9000 times before he
quit. The data on Gregg are consistent with
those of John: from a high of more than 900
self-destructive acts during the early part of
extinction, his rate fell gradually to a low of
30 acts during the last part of extinction. It
was different from John's in two respects:
Gregg took more sessions for extinction and
showed more irregularity. Actually, only the
first 17 days of extinction represented "true"
extinction, since certain experimental manip-
ulations were superimposed upon the ex-
tinction from Session 18 on. These are dis-
cussed more fully in the subsequent section.
We have replicated the extinction opera-

tions on other institutionalized children, with
similar, but not as intense, self-destructive be-
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Fig. 1. Extinction of John's and Gregg's self-destructive behavior, over successive days of extinction, during

90-min sessions with total number of self-destructive acts on any one day given on the ordinate. SAT stands
for satiation, DEP for deprivation, and REI for reinforcement.

haviors as those of John and Gregg. In each
instance, the self-destructive behavior showed
a very gradual drop over time, being particu-
larly vicious in the early stages of extinction.
Our data are consistent with those reported
by others. For example, Wolf, Risley, and
Mees (1964) observed a similar cessation of
tantrumous and self-destructive behavior in
an autistic child when the child was isolated
from interpersonal contact contingent upon
such behavior.

In summary, we can conclude that although
extinction seemingly works, it is not an ideal
form of treatment because the large amount
of self-destructive behavior during the early
stages of extinction subjects the child to much
apparent discomfort. For some children ex-
tinction is ill-advised because the self-destruc-
tive behavior is severe enough to pose a high
risk of severe or fatal damage, for example in
children who bite themselves, tearing tissue.

Another disturbing feature of the extinction
data pertains to the highly situational nature
of effectiveness: while the self-destructive be-
havior fell to zero in the room used for ex-
tinction, it remained unaffected in other situa-
tions (these data are presented below). It is
likely, therefore, that the child has to undergo
extinction in a variety of situations. In view
of these considerations, it was judged ap-
propriate to investigate punishment (painful
electric shock) as a way to suppress this behav-
ior.

Punishment Study
While John received extinction for self-

destructive behavior in the first situation, the
bedroom, we recorded his self-destruction in
two other situations, referred to as "Johi dur-
ing lap" and "John during room". In the first
situation, "John during lap", John's restraints
were removed, and the attending nurse sat
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Fig. 2. Frequency of John's self-destructive behavior and the percentage of avoiding adults and whining, as

a function of shock. Data are presented for two situations: daily 5-min sessions "on the lap" (upper half), and
daily 10-min sessions "in the room" (lower half). The ordinate gives the particular experimenter (attending
adult) present, condition (cond.) which shows when shock (S) was administered, and days, which are the same

for the two situations, enabling comparison between the two situations. Shock was given by Experimenter 1 on

Days 16, 19, and 24, and by Experimenter 3 on Day 30, in the lap situation. It was given on Days 28 and 29
in the room.

him sideways on her lap, placing one arm

behind his back for support and the other on

his knees. Although he was allowed as much
freedom of movement as possible, he was not

allowed to get off her lap. These observations
took place in the same ward, but in a different
room from that used during his extinction.
They were made on a daily basis, each obser-
vation lasting 5 min. In addition to recording
the frequency of his self-destructive behavior,
a record was also kept of the amount of time
that he attempted to avoid the nurse (defined
as struggle to get off her lap) and the amount
of time whining.
The data on John during the lap sessions

are presented in the upper half of Fig. 2. The

abscissa gives the days, the kind of experi-
menter (one of four adults) present during
that particular session, and condition: [S
(shock)]. The ordinate gives either frequency
of self-destructive behavior or per cent of time
that John was avoiding and whining during
the session. (Because of mechanical failures
in the apparatus, some data are missing for
some sessions.) The first 15 days were used to

obtain his base rates. As can be observed, his
rates stayed about the same over these 15 days,
neither improving nor getting worse. It is
important to note that the extinction of John's
self-destructive behavior in the experimental
room, as presented in Fig. 1, was going on

during this time, and while he had reached
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Session 10 in the lap situation, he was effec-
tively extinguished in the experimental room.
The extinction, then, did not generalize to
this situation. Punishment, in the form of a
1-sec electric shock, was delivered by a hand-
held inductorium ("Hot-shot", by Hot-shot
Products Company, Inc., Savage, Minnesota).
The inductorium was a 1-ft long rod, with two
electrodes, 0.75 in. apart, protruding from its
end. The shock, delivered from five 1.5-v flash-
light batteries, had spikes as high as 1400 v
at 50,000 ohms resistance. It was definitely
painful to the experimenter, like a dentist
drilling on an unanesthetized tooth, but the
pain terminated when shock ended. As soon
as (within 1 sec) the child hit himself, the ex-
perimenter, holding the inductorium, reached
over and applied it to the child's leg. The pun-
ishment (S in the figure) was introduced in
Session 16 with dramatic results. John received
a total of 12 shocks distributed over Sessions
16, 19, 24, and 30. There was a two-week span
between Sessions 36 and 51, and it can be
observed that his rate was low, even without
shock, after that time period.
Two additional observations are of interest.

The first pertains to the generalization of the
suppression effect across experimenters. Up to
Session 29, he was punished only by Experi-
menter 1. The suppression effected by Experi-
menter 1 generalized only partly to the other
experimenters. By Sessions 25, 26, and 27 it
can be observed that his rate of self-destructive
behavior with the non-punishing adults was
climbing alarmingly. In other words, he
started to form a discrimination between the
adult who punished him for self-destruction,
and those who did not. In Session 30, Experi-
menter 3 also punished John for self-destruc-
tion, with the effect of producing generaliza-
tion across other experimenters.
The second observation of interest pertained

to the generalization of the shock effects to
behaviors that were not punished. As self-
destructive behavior was brought down by
shock, John avoided the attending adult less
and also whined less. Apparently, avoiding,
whining, and self-destructive behavior fell
within the same response class. These data
indicated that the side effects of punishment
were desirable. Informal clinical observations
further confirmed the finding (John was ob-
served by some 20 staff members), the nurse's
notes reporting less distance and less fussing.

Perhap the most significant changes that
took place in John after he was freed from re-
straints were the ones we were unable to quan-
tify. He was removed from restraints and
shocked at 9 A.M. He appeared extremely
frightened and agitated (apparently not by
the shock, but from the absence of restraints).
He sat slumped on the floor, close to the wall
and underneath the washbasin in a corner
of his room. At 9:25 he moved out from the
wall, peeked into a cupboard in the room, and
then darted back to his original place of de-
parture. He repeated this behavior at 9:40
and 9:50. At 10:00 and 10:30 he moved, in
very gradual steps, from his room into the
corridor and adjoining room. He became very
rambunctious, running up and down the hall-
way, seemingly insatiable. Freedom from re-
straint also permitted him many other ap-
parently reinforcing discoveries: that first
afternoon he allowed himself a full hour of
scratching himself, a luxury he had not been
allowed while his hands were tied behind his
back. He had been so self-destructive that it
had been almost impossible to give him a bath
in a tub. Freed of self-destructive behavior,
he behaved much like a seal when he was
placed in a tub, screaming in happiness and
scooting underneath the water with his face
up and eyes open.
The hallway and the bath were immediately

adjacent to the location in which he was
shocked, and maintained the suppression. The
effect of shock did not generalize to rooms
some distance away (e.g., in another part of
the ward) from the punishment situation. For
example, it did not generalize to the other
situation where we kept a record of his self-
destruction, called "John during room". In
this situation, he was left free to wander
around a small dormitory room, in the com-
pany of two or three adults. The sessions lasted
for 10 min each, and were conducted once
each day; during this time the rates of his
self-destructive behavior and his whining were
recorded.
Data from this study are presented in the

lower half of Fig. 2. The days along the
abscissa in the lower half correspond to those
in the upper half, so that his behaviors in
the two situations can be readily compared.
Twenty days (Days 8 through 27) of pre-ex-
perimental measurements were obtained.
They show that his self-destruction was es-
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Fig. 3. Frequency of Linda's self-destructive behavior and the percentage of avoiding adults and whining,
as a function of shock (S) and of "No" (N). Data are from two situations: daily 5-min sessions "in the room"
(upper half), and daily 5-min sessions "on the walk" (lower half. The days in the two situations are the same,

enabling comparison between situations.

sentially unaffected by what occurred in the
lap situation, where his self-destruction had
been essentially eliminated by Day 16. (It
should be pointed out that the pre-experi-
mental sessions in Fig. 2, as in Fig. 3 and 4,
approximate extinction sessions, since self-de-
struction was left unattended. Apparently, 10-
min sessions were too short for extinction,
probably reflecting the thinness of the sched-
ule of reinforcement, less than VI 10-min,
which had supported the self-destruction in
the past.)
He was given two 1-sec shocks on Days 28

and 29. This brought his self-destructive be-
havior down to zero and retained it at that
level until the end of the experiment, some 18
days later. At the same time as his self-destruc-

tive behavior was decreasing, whining also dis-
appeared. In general, these data are identical
to those observed during the first shock session,
except that fewer shocks were necessary to

suppress the behavior.
At the end of this last experiment, shock was

introduced in all other situations. It is notable
that John was effectively freed from self-de-
structive behavior after five shocks in other
(on the ward and on the street) situations. In
other words, it was possible to achieve sup-

pression of his self-destructive behavior in a

large variety of situations using only a few
shocks.
We attempted to study the effect of shock

on Linda's self-destructive behavior in the
same manner as John had been studied. The
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effect of shock on Linda was observed in two
situations. The first situation, "Linda during
room", consisted of 5-min sessions, one session
per day. The data from this experiment are
presented in the upper half of Fig. 3. The
abscissa gives number of days, kind of experi-
menter (one of five) present during that ses-
sion, and conditions. The first 15 days served
as base-rate measures. There was considerable
variability in these sessions, but they showed
neither a worsening nor an improvement in
her self-destruction. Experimenter 1 adminis-
tered a 1-sec shock (S) to her while at the
same time she gave the patient a loud "no"
(denoted by the letter N on the abscissa). She
received one shock on each of Days 16, 17, 19,
and 21, and it is apparent that her rate fell to
zero or near-zero immediately, with the shock
effects generalizing across experimenters. Dur-
ing Days 18 and 22, she received merely the
word "no". "No" had been tested for suppress-
ing properties for Linda before its pairing
with shock (on Days 14 and 15) and was
demonstrated to be neutral (i.e., ineffective).
One can observe the same change in non-

punished behaviors with Linda as was the
case with John: there was a substantial de-
crease in both avoiding of the attending adults
and whining after shock was administered.
The other situation in which Linda was

studied is referred to as "Linda during walk".
In these sessions the experimenter and Linda
walked together up and down a corridor for a
5-min period. The experimenter held Linda's
hand; if Linda pulled away, which was scored
as avoiding, the experimenter would let her
go and then restablish hand-to-hand contact.
We were particularly interested in whether
the word "no", which had been paired with
shock during the room sessions, had acquired
suppressing properties.
The data are presented in the lower half of

Fig. 3. The abscissa shows which experimenter
was attending to her. The days correspond to
those in the upper half of the figure (Room
sessions) so that her behaviors in the two situa-
tions can be readily compared. In addition to
keeping track of her self-destructive behavior
and her whining, avoiding behavior, defined
as pulling away from the experimenter's hand,
was recorded. The first 15 days (9 through 23)
served as baseline. As we had already observed
with John, there was no effective generaliza-
tion from shock in the room (Day 16 on) to

the walk situation. On Days 16 through 21,
a loud "no" was given contingent upon self-
destructive behavior, and it served to bring
that behavior to zero level. The effects genera-
lized across experimenters (4 and 5). The
correlated behavior changes were the same as
in the other studies reported: a concurrent
suppression of whining and avoiding behavior.
Gregg was the last child with whom we

observed the effect of shock under these con-
trolled conditions. He was studied during one
situation referred to as "Gregg during wheel-
chair". These sessions took place one week
after extinction and the accompanying seven
sessions of reinforcement for self-destruction
(to be discussed later) had been completed.
The sessions lasted for 2.5 min. He was placed
in a standard wheelchair on one side of the
experimental room (he was placed in a wheel-
chair because he did not walk). His self-de-
struction was so violent that the arms of the
chair had to be padded. An attending adult
sat directly in front of and facing him.
The data on Gregg in the wheelchair are

presented in Fig. 4. The first 11 sessions served
to establish the base rate, and produced no
apparent change in his behavior. He was given
shock by Experimenter 1 in each of Sessions
12, 13, and 14. His self-destruction was almost
immediately suppressed during these sessions.
Experimenter 2 and Experimenter 3 did not
punish him at this time and it can be observed
that his self-destructive behavior increased in
their presence over the next several sessions
(Sessions 22 through 38). In other words, he
formed a discrimination between Experi-
menter 1 and other experimenters, as had
John (Fig. 2). He was punished with shock by
the other experimenters starting at Session 39
and the result shows an unambiguous drop in
self-destruction. It was consistent with the
data obtained on Linda and John, i.e., as self-
destructive behavior was brought down by
the use of shock, there was a concomitant drop
in whining. In the case of Gregg, we also re-
corded his physical contact with the attending
adults and his vocalizations, but these were
not systematically related to the experimental
operations or correlated with the other behav-
iors.

In the case of both Gregg and John (Fig.
4 and 2 respectively) we replicated the effect
of the noxious stimulus in a single subject de-
sign. Considering also the replication across
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Fig. 4. Gregg's self-destructions and whining, during wheelchair sessions, as a function of shock (S) and
the attending adult (E) who delivered shock. Each session ran 2.5 min.

subjects and situations, we no doubt are deal-
ing with a reliable phenomenon.

Additional data on self-destruction, from
more casual recording procedures, support the
data on John, Linda, and Gregg. One of the
most severe cases seen was Marilyn.2 She was

a 16-yr-old child diagnosed as retarded (mod-
erate range) with psychotic features. She had
been hospitalized for the previous 2 yr, and
had been self-injurious since she was 2 yr old.
The referring complaint centered on the par-
ents' inability to control her self-destructive
behavior. During her 2 yr of hospitalization
she had been kept in a camisole in an attempt
to prevent this behavior. When removed from
the camisole, or when she removed the cami-

2Thomas Ball, Ph.D., Chief Psychologist at Pacific
State Hospital in Pomona, California, and Lawrence
Dameron, Ph.D., formerly on the staff at Pacific State,
had the major responsibility for the research with
Marilyn.

sole herself by using her teeth, she would bite
her hands so severely that at one time the
little finger on her right hand had to be am-

putated to the first joint. She would similarly,
with her teeth, remove her nails by their roots.
She was also a head-banger; her scalp was

covered with scar tissue. She would fall to the
ground without apparent reason, scream, and
occasionally aggress toward others by biting
them.
Her base rate of "spontaneous" injury was

very low, and in that way different from the
other children's. That is, self-destructive acts
were highly discriminated: she would mutilate
herself only whenever the experimenter gave

her affection, such as comforting her or prais-
ing her (33 self-injurious behaviors out of the
36 such interactions with her before shock).
The first session lasted for about 2 hr; half
way into the session she was given shock for
self-destructive behavior. A total of five shocks
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(on the first, fourth, fifth, and fifteenth pre-
sentation of the affectionate interaction)
brought her biting and head-banging to zero,
and it remained at zero-level for the rest of
the session. The suppression data on Marilyn
were virtually identical to the others.

Because of the extreme severity of her self-
injurious behavior, Marilyn demonstrated why
it is impossible to place such a child on ex-
tinction. Marilyn could have inflicted serious
self-injury or even killed herself during the
extinction run.
While the immediate generalized behavior

change due to shock was very favorable, there
is some reason to believe that her aggression
toward other children on the ward increased
at a later time. Apparently, the reinforcers
that maintained the self-destructive behavior
were still operative, and since she did not de-
velop a more acceptable behavior form, which
seems to be the case in most children, and was
not explicitly trained to behave otherwise, she
returned to a form of behavior which also
yielded large quantities of attention.
The data on shock can be summarized as

follows. First, the use of shock, given contin-
gent upon self-destructive behavior, brings
about an immediate cessation of that behavior.
Second, the effect of shock appears specific to
the situations in which it is administered. If
a child is shocked in one room and not in
another, or by one person and not another, he
sometimes will form a discrimination between
these situations. Finally, both in the changes
that we were able to record objectively and in
the clinical observations, there was every evi-
dence that the side effects of punishment, in-
stead of being undesirable, were judged to be
therapeutically desirable.

Worsening the Self-Destructive Behavior
It is apparent from the data presented above

that considerable changes can be effected in
destructive behavior, either by extinction or
punishment. That there must be other vari-
ables that control self-destructive behavior is
apparent on inspection of the great amount of
variability present in all our baselines. Con-
sider, as an example, the variability in the
extinction data on Gregg, which was presented
in Fig. 1. Within a matter of three or four
days, his rate of self-destruction fell from more
than 900 (Session 7) to less than 300 (Session
11) and then increased to more than 800 hits

per session. Such large shifts in amount of
self-destructive behavior surely must be related
to powerful variables and it is, therefore, ap-
propriate to search for them.
We had some reason to suspect that these

fluctuations in self-destructive behavior were
caused by changes in the kinds of nursing care
received on any one day. In particular, the
early peaks in self-destruction occurred on
Mondays, and we knew that the nursing per-
sonnel who cared for him over the weekend
approached him differently from those who
cared for him during the week. The nature of
this difference was unknown, however, and
could be a function of deprivation of inter-
personal relationships, satiation of such re-
lationships, or an undue amount of attention
being paid to his self-destruction. Of course,
a large number of other dimensions in inter-
personal relationships could be responsible
for the rise and fall in his self-destructive be-
havior.

In an attempt to identify some of the sources
responsible for the magnitude of his self-de-
structive behavior, certain probes were initi-
ated. First, we considered that deprivation of
attention was responsible for a rise in self-
destruction. Therefore, he was placed on a
24-hr period of social deprivation before Ses-
sions 18 and 24 (DEP in Fig. 1). Essentially,
Gregg was left alone in his room except for
being changed and fed. He would lie the
entire day on his bed in restraints, much as a
typical day in a state hospital. The rate of
self-destructive behavior after these depriva-
tion operations was not different, however,
from other days. To check further on the
effectiveness of such operations of availability
of social stimulation, we instigated two days
of social satiation. During the 24-hr periods
before Sessions 20 and 22 (SAT also in Fig. 1),
Gregg was given continual attention during
his waking hours, such as being talked to,
touched, tickled, hugged and kissed, walked,
and generally stimulated an excessive amount.
However, there was no significant change in
his self-destructive behavior accompanying
such periods of social stimulation. We con-
cluded, therefore, that the availability of inter-
personal stimulation (per se) had no appre-
ciable effect upon his self-destruction.
One form of nursing intervention of par-

ticular interest to us centered on the nurse's
reaction to the child when he was self-destruc-
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tive. We observed that the great majority of
nursing personnel would be particularly likely
to interact with him contingent upon his self-
destruction. Anyone who has been around self-
destructive children has experienced an urge
to attend to such children when they hurt
themselves, in an attempt to nurse their suffer-
ing. In fact, nursing personnel, as well as par-
ents, are typically given explicit directions by
the doctors and nurses in charge of the case
to respond to self-destructive behavior with
warmth and "understanding", attempting to
reassure the child that they are in attendance,
that he need not be afraid, and other words
and gestures to that effect.
We tested the effects of this kind of inter-

vention during Sessions 26 and 28 (REI in
Fig. 1). Half an hour into the session, an adult
would enter the room contingent upon Gregg's
self-destructive behavior, hold Gregg's hands
and say in a pleading voice, "don't do that,
Gregg, everything is OK", and other comments
to that effect. This contact lasted for approxi-
mately 30 sec, at the end of which the attend-
ing person would again leave. The adult
would appear on the average of every third
time Gregg hit himself. If one considers Ses-
sions 25 through 34, it looked as if his self-
destructive behavior temporarily worsened
(acquisition followed by extinction). We rep-
licated these operations (REI) in Sessions 35
and 37. Again, there seemed to be some worsen-
ing of his self-destructive behavior following
these operations. However, when these opera-
tions were reintroduced a third time during
Sessions 55 and 57, we did not replicate the
observations.
On the basis of these data, we entertained

the possibility that his self-destructive behav-
ior was under the control of the attention
paid to that behavior, but that the attention
he did receive was a rather weak consequence
which lost its reinforcing properties over time:
that is, it lost its reinforcing properties as its SD
properties extinguished. This led us to investi-
gate whether there were other consequences
that would lead to greater control over his
self-destruction.
The day after the last extinction day (Ses-

sion 59 in Fig. 1), we obtained a new base rate
of Gregg's self-destructive behavior in the
same situation where he had undergone ex-
tinction. The new base rate data are presented
in Fig. 5 as cumulative curves. Numbers 1 and

2 refer to the first and second 10-min sessions
that formed the base rate of self-destruction:
he was left to hit himself and no one did any-
thing about it. The number 3 refers to the
third 10-min session where approach was
changed as follows. On an average of every
fifth time that Gregg hit himself, we would

I
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Fig. 5. Gregg's self-destruction, as cumulative re-

sponse curves, over successive sessions (1 through 7).
The upward moving hatchmarks in Sessions 3 and 5
mark delivery of sympathetic comments, play, etc.,
contingent on self-destruction.

take him out of the crib for about 30 to 60
sec and, in addition to comforting him, would
allow him to play with some drawers, closet
doors, and wooden blocks, which we knew that
he liked to play with. On the average of every
fifth reinforcement, we would take him for a
5-min walk (with the experimenter's physical
assistance) from his bedroom to the day room.
Again, Gregg very much enjoyed to be taken
for a walk. This 10-min reinforcement period
(referred to as number 3 in Fig. 5) was fol-
lowed by a 10-min extinction session (number
4 in Fig. 5). This extinction session was similar
to the pre-experimental operation denoted
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with number 1 and 2. The next day, we again
gave attention and play contingent upon self-
destructive behavior (number 5 in Fig. 5).
Finally, we ended with 2 hr of extinction with
the first 10 min and the last 10 min presented
as 6 and 7, respectively.

It is apparent that this approach, trying,
in a sense, to "understand" what Gregg wanted
and to give it to him when he was self-destruc-
tive, is a very dangerous form of treatment.
His rate went up the first time we did this
(number 3) and climbed alarmingly the sec-
ond time (number 5). In fact, the attending
adults agreed that if we had continued to
attend to his self-destruction, we could have
hurt him badly. This could have been true
particularly if we had given attention con-
tingent upon larger and larger amounts of
self-destruction, as might happen when a par-
ent or attendant becomes "used to", or
adapted to, a particular level of self-destruc-
tive behavior.
This finding was consistent with one re-

ported earlier (Lovaas et al., 1965a) where a
child's self-destructive behavior worsened
when we attempted to communicate sympathy
and reassurance contingent upon such behav-
ior. Such therapy is typically prescribed for
such children when the therapist attempts to
address himself to the alleviation of some in-
ternal pathology, such as anxiety, for which
the self-destruction is seen as an expression.
Reinforcing attention is also likely to be given
spontaneously by adults, since it is extremely
difficult to withhold expressions of concern
when a child appears to hurt himself. If our
data are reliable, then it is such expressions
which keep the child in restraints. Said dif-
ferently, in this instance the expression of
"love" contingent upon self-destructive be-
havior benefits only the giver.
The great majority of studies on treatment

attempt to isolate the conditions under which
a particular problem can be alleviated. There
is also some value in attempting to assess
whether aspects of current treatments do in
fact worsen the patient's condition. Ideally,
such studies help change old treatments.

DISCUSSION
Our data can be summarized as follows.

Two procedures effectively terminated the
self-destructive behavior. The first procedure,

carried out with two of the children, involved
an extinction paradigm, whereby the child
was allowed to hurt himself, isolated from
personal contact. In both these instances, the
self-destructive behavior was terminated. Our
data are consistent with those obtained by
Risley et al. (1964), who used extinction pro-
cedures to reduce the self-destructive behavior
of a 3.5-yr-old boy. Additional data which
support this kind of intervention have been
reviewed by Gardner (1967).

This procedure of withdrawing or making
potential reinforcers unavailable has an un-
desirable attribute, in that it is not immedi-
ately effective and temporarily exposes the
child to the danger of severe damage from his
own self-destruction, which is particularly in-
tense during the early stages of the extinction
run. In some cases of severe self-destruction,
it is ill-advised to place the child on extinc-
tion. Marilyn (reviewed above), for example,
could have inflicted serious self-injury of pos-
sibly even killed herself during an extinction
run.
We reported five studies, carried out on

three children, in which we observed an im-
mediate suppression of self-destructive behav-
ior when aversive stimuli were given contin-
gent upon that behavior. This finding is con-
sistent with data from previous work with
aversive stimuli (Lovaas, Schaeffer, and Sim-
mons, 1965) which reported the suppression
of tantrums and self-destruction in two 5-yr-
old autistic boys. Risley (1968), Tate and Bar-
off (1967), and others (as reviewed by Bucher
and Lovaas, 1967) have reported similar find-
ings.
The effects of shock appear to be specific

to the situation in which shock is used, with
respect to both physical locales and attending
adults. This implies that if punishment to
suppress self-destruction is to be maximally
therapeutic (i.e., durable and general) it has
to be administered by more than one person,
in more than one setting. Our data amply
suggest that each child would revert to self-
destruction as soon as he returned to the
treatment settings from which he came, unless
his treatment under those conditions was made
consistent with our procedures. The children,
in other words, formed discriminations. Figure
2 illustrates how quickly such discriminations
can come about. Again, our previous work
and the work of others (e.g., Risley, 1968;
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Hamilton and Standahl, 1967) is consistent
on the highly discriminated stimulus control
of shock. We observed also that the children
did not become generally fearful of the adults
who administer the punishment, but showed
fear of the adult only when the adult gave
signs of disapproval (looking angry and ver-
balizing anger, as he does when he administers
punishment) or when they are in the act of
self-destruction. That observation also sup-
ports the specificity of the shock-effects. Most
likely, such discriminations come about be-
cause of the adults' differential treatment.
Should the adult administer only punishment,
then it seems likely that the child would be-
come generally fearful of him. However, the
adult who administered punishment for self-
destruction was associated with the child in
a number of situations, as a caretaking and
parental person, administering love when the
child acted appropriately. Watson (1967) made
this point explicitly in discussing punishment
effects.
One of the surprising findings on the use

of shock pertains to the immediate increase in
socially directed behavior, such as eye-to-eye
contact and physical contact, as well as the
simultaneous decrease in a large variety of
inappropriate behaviors, such as whining,
fussing, and facial grimacing. Such response
generalization has also been reported by
others: Risley (1968) made specific efforts to
record some of these. Hamilton, Stevens, and
Allen (1967) described their children, after
punishment, ". . . to be more socially outgo-
ing, happier, and better adjusted in the ward
setting. . ." (p. 856). White and Taylor (1967)
reported, as a consequence of shock, that their
patients ". . . appeared to be more aware of
and interact more with the examiner .
(p. 32). We reported similar findings in an
earlier study (Lovaas et al., 1965c). We have
a filmed record that quite dramatically por-
trays the changes in John.
Some of these behavioral changes might

occur for rather "mechanical" reasons: that
is, it is difficult for a child who whines to
smile simultaneously. It is easier for a child,
removed from the restraints of his bed, to
come into contact with more rewarding aspects
of his environment, etc. Some of the beneficial
changes will be specific to certain children.
For example, the suppression of self-destruc-
tion (largely head-banging) in Linda permit-

ted surgery for her cataracts, with resultant
alleviation of her restricted vision. Some of
the behavioral changes accompanying shock
probably occur because reinforcements have
been given to the child for behaving appro-
priately when faced with aversive stimuli in
the past. Finally, certain behaviors may be
elicited by shock as an unconditioned stimu-
lus: that is, certain kinds of stress, fears, or
pains may call forth socially oriented behav-
ior at a purely biological level. A number of
interesting questions await research in that
area.
Although the immediate "side-effects" of

punishment point in a desirable direction, one
should be less optimistic about long-term be-
havioral change under certain conditions. We
can supply few data which exceed a couple of
months follow-up, and in the case of only two
children have we had the opportunity to con-
duct follow-ups for as much as 1 yr, while the
suppression of self-destruction was being main-
tained. It seems reasonable that if social rein-
forcement controlled the self-destructive be-
havior in the first place, then that reinforce-
ment, being unaltered in strength through
punishment operations, should retain the
power to build other, equally undesirable, be-
haviors. If the child had to go to such ex-
tremes as self-destruction to gain some atten-
tion from his attending adults, then it seems
but reasonable that these adults, unless they
were taught to respond to more appropriate
behavior, would repeat themselves and begin
shaping some similarly alarming behavior,
such as feces smearing or eating, aggression
toward other children, etc. Within reinforce-
ment theory terms, the suppression of one
behavior may be discriminative for a large
number of other behaviors, some more and
some less desirable than the suppressed one.
These children have demonstrated, through

their self-destruction, that they will apparently
withstand considerable pain to get attention,
and that they may have considerable experi-
ence with pain adaptation. To avoid selecting
a neutral shock, or a weak one to which the
children could adapt quickly, we have used
a strong shock which guaranteed quick sup-
pression. By a strong shock is meant a shock
which the experimenters experienced as defi-
nitely painful (smarted like a whip, or a
dentist drilling on an unanesthetized tooth),
and to which the subjects gave every sign of
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fear and apprehension. The question is some-
times raised as to how, in view of the much
more severe pain associated with self-destruc-
tion (e.g., pulling own nails out with teeth),
the shock works in the first place. We can
offer two guesses in this regard: the child has
not had an opportunity to adapt to shock,
nor has the shock been associated with posi-
tive reinforcement, both of which may have
occurred with the painful stimuli generated
by the self-destruction.
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